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h.Z>z\t £ #® <!: -T 

[^««2] iS*siiEea)^astt:sairtji%T. 10 
3 ] 1**31 1 gjfcii 2 iB«co#g?«:^aa)S 

Mf££titz$z&w.mz*t L&mmtef$.m7£m$w s. u 
ffiHH^ems^^$i*--5c y 

«ATS*-;um<$£J&J«LfcC,t £#&<t-<|- SSggS 30 

So 

msb*— t^mmtt^ s^mzmf&tsnxtzjimt. &n 
mzBfjt $ *itzm&mM& t \z * y mm s *t * c t $ & 

wi&m&nmo)9ci$mz&in®$;Mf£L > u^mmam 

^*is£«fiE-r-5sts*tt:©i|i»tt:sai=fci+*aa 
fi8jB«&at»fE-ri.eair^ais£^fi8-r-5^fia 50 



[t»*^ 1 o j 9 iHKron^steacD^^^a 
[000 1] 

S!it^a&i;ii^s«i&r;^o[)a!ig^ic^y. wca 
J5&Ritm$i&&&.v*(Dwi&?jmzmi-z„ 

[0002] j£* % ¥«i*!ga<Bgl&ig<b, «Sft. 'h 

v ^§feL^ii^3iit*saro3f^eaicits)«D^ms$» 
f£&. : tm*i-?z>mmzi!>z >0 mi-. is»iBa$*is^fi 

:?StPM?tt:£ai*$8ft&L.& < 

[0003] cfcor. mm&ami^mmzftvtzibiz 

[0 O 0 4] 

[fi£3jE0>«ffi] T^U^^^iJi— ;u (MC 

m) izasix-cte, ^r^ y^ttroiiijB^-y^ro-sic 
ffiiaa)3gem« (kit, /<>^tt^5) &&f&L. z<o 

^■TSC i:A<^T+5^t-CL^-5o B G A (Ba 1 1 Grid 

Allay) «it<0^3?tt:gai*. ¥39H*^-y^£}S«Lfc 

^ ^gsteK ^ y -v -J* v zfm& iz £ y mm-? S C t A< 
[0005J ±K3§iea«^fie-r-5*j£i: lt 

l^i*^ (Au) *<-iaicffliM?,4xr^-5„ ^-v+ai^* 
y ^aa$ Mm-r^^ r-i*. *»«:^ ^s£LN(i» 
si=/^>^fiEfia^siLrui;^. r-£stau c*t£ 

/•v*>^BKi4a£«ILrUvXh£K^L. Zti$mm 

msizsim l x j ^mf&ttmz, zf^/ss * # ^, . 

013 (A) tt. ^•y+jSa£tM*|||*S£fflL%^c < !:ic 
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[0006] r><i*?— tftsT-f xf&vi*. 
v-x^tj >?mmzmiK >^zn&f$.®m.\z±v( 

•V£&£Lfc&. **lf^y£fSM.tf^-e-fc8#£-e'7 

l-/N*>:7£«2JS-f 5„ 01 3 ( B) I*. ^-fV-tf^v 1 
-r XfiZZmi^ Z. t l-cfc y ^t*:^ ^ 1 ±lcftJ/££ 

[0007] ±IB(D<fc5lc/^>^A^fi£$4xfc^«:^ 10 
^seLM*^#{*ISa (KIT. ^RlPt^tt 
&a£8M*L--t¥3?tt;£a<!:lv5) li, t-^-tK- K§6 
LMiftgSfc (KIT. 7^-7t?- K»tf|g£g«£m* 

<Dfctf>. 014 (A) iz^^^t^^aic, Hg£«4<D 
/ 5 A<fKBE $ ttfcttS t «tB-r i>eSlzl*¥ffi^ffi 

6 ttr fey. c: towmnm 6 ic/ \* > 5 y 
•y y $ tis c t \z <fc y 7 

4 (B) li¥3fcgE7A<HgSffi4K7y-/:^-;/^ 20 
[OOO 8] Jt^lcfclt-S^y V?*v-}-J3}& 

ii/^>^^sni» ■ Anff-r-s c t i-«fc y spamffiic^$ 

[0009] 

«j-?m&o>m-&. /<>^5A<iiss«4-hicjB)s$ti.fc 30 

[OOIO] CtOU^'J IsVtiimZ* 01 5 (A) 1=5* 

5 SttCD* 'J i-A (*# $ ) ^/^r*<fc««dl= 

i*. u^<y >^«i3ai-<fcy»fiE$*ifc¥fflSP5 a©ffi« 

£ L^«^lC(±¥Sg» 5 a < t£ y , . ffilcy 

^5tf)7t?y i-ZKA</h$L^^lCttsp«SS5 a ©SSI* 

[OOI 1] <fcoT. ±gB0JJ:3lcipaSB5 arosaic 

maetiD^eaic/^^y^A^i:, sonata 50 



fc^<*^a7<o^^ici*. s^«ttMicigsLr^ 

[0 0 12] *f6l§li±fB<D^lc^T'EE$tifc4><D-C 
fey. &feLtzZ>>)yZf=rvZf&-0i&-5jmtLtz¥&ft 

[0 0 13] 

K£f»csc£i;«fcy8m-r -sc.!: is^i 

IB®<D3gBjj-eii v -y 

U K^S»A<|fHEmSgBIC«A$^*c:i:lcJ:yflIg 

[OO 1 4] ^fc. tt^3S2lH®(Die^T?»*. 
JSlIBi£<*>#jJH*:iga«cfclNT. frlH36emffili. BflfB 

[001 5] £fc. i«*3S3I5K©fSH^-ctt, flfgH* 
«1 *fcl*2fBIE(D#^«:Saw»[iS*jfe-Cfeor. * 

m&$tmi<i*z> c t tz* y *i(iSiJ^»/s-r-5*««m^fig 

IS <k & C <k £4#St £ -T £ <DT- £> . 

[001 e] *y => i»*^4iBKro^r'tt. suei** 
«3iBm©#£{*3iaroS?ig:£;S!::i3^T. *lftgs»fi£ 

ffi* WET *SBfelcgr8E5fe«iSB<D»ttlc»tE LfcDflSSA< 
J^BK $ *i fc t (D $ m l> fc C £ £ i: -T -5 1 0? "C fc -5 „ 
[OOI 7] *fc. lf*«[5|Hea)fEW-C?l±. fl3Bii* 
m 1 £fcl*2ffi«©i|iSf*gaA<S££;h.&HgS«l= 

fcu^r, «JSB^ittSBa)»Bg(4a£«(6-r-5fiaic. «rie 

[001 81 SS^3S6 83«a>SEB^-ctt % ^K»* 

SS 1 1= J: y «lfi£*+L^ C t Zft&t-f -5 tCD-^fe-S,, 
[OOI 91 »^7ie«(D*BJ^tt. ^flc^ 

■?&tz\**m&.i- v yt><m$&2*i&mmz&$io>n& 
m<mwtztitzmi$.<D¥&to2imt)<gimztiz>n3i&iR 
ic*j^r. mB&¥mi*mm\z&wti<ix.tznmmz*tft;Tt 
z>HLfflz&»o>3z&n®&&jeistrztmz. mm&m 
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ic«a$*i,s z 1 1-* y «riB¥#^s$ i&g-f a c <t 

[0 0 2 0] £fc, H*^8SB®<0^t?|i, fJlBS* 
-StWCfe-So 

[OO 2 1 ] £fc x iS*«9|H«(D*0^-e[i x ifliEiM? 

£Kjfrr«£iM«*iftxa& s c t £ stat?- 
•sto-efes, 

[0022] m&mi 0EKro5§Bj-ett, mihs 

"efe-5. 20 
[0 0 2 3] ±ELfc§fSIJ. Tf5<0<taicftffl-r 

m&tiiiztetfL S tifc^SfiBlcKA $ *l -5 C <fc l= «fc y *® 
[0 0 2 4] Z<0<fc5»^ 3gfimffiro$fe4ia5IZ^B6$ti 

c<tic«fcy. ^ms.tmsfiPttDmaw'EfisjssiB!^ 30 
Jt*-f set ^jems©*^^/^ 

CXl^tzt LT4,?gesai<i:^«g|5t(D«afi«I^$Jt 

[00 2 si mz. m&'mmt&mtotonss.tommz 
fr?i=»u *%H*mmtmm&&k<Df3nzm<Di!}m®. 

js 2 at/ s ffii£©*i3ic«fc*i«. ^iemsid:a«s?<fc y 

*ifc^«iSB£5tlllcS«gBlcKA-r-5Ci:*t-C*#^. 40 
[0 0 2 6] £fc. i»^3|BK(0SIKI=«fc*ttf. flUffi 
i*3RJS 1 £fcli2re«©¥#fc&a£gjl-r£|;:pgu 

a«ic*f L^asB^ffl^m^ffE L.-c3&£m«£g«* 

[0 0 2 7] BP*>, ^Ut«5»fiExglit£3»EllJS**iTU 

* is*')>7mm\zitz.Tftt>ttz, tor- fey . 50 



^fccttefciv, JfeJttgB^xSlimicSgfimffi 
l-*f L£»i8&«^JB?SJl£*PE-f 5 C irlci y £8igB£ 

fl2j£-rsxg-efe£fci&, §!gicjisittsp*^fig-r.5ci: 

[0028] *fc, iM*JS4;&t;i oiEKroieBBickti 
is. *«gp^x8izfc^r, ^em«^ffE-ri>s»*i 

■ofemiz&muzi&tfHrz z t#T*2 -So 

[OO 2 9] IS^5»i;6|BK(D*B^|-«fcti 
IS. 3fe«lgP<D^fiEaai:^lS-r5fiair*tflSB^«A-r 

**-;ua«*jB*Lfcc4:i=«»:y. mmmmi *fc 
i±2iB«<D*«tt:sa^3i^s«ic^Lfcii5, ^em 
s©sfe«ieBtt7fs-;umsrti=«A$+i-5» .fcoT. ??© 

[OO 3 0] £f- s i»*^7|g«©»|8|z t };+il^ m& 
U C©^«iSpA<SSSPIz«A-r.5Ci:lzJ:yi|i?Stt:^ 

asu^infiiciig-rs^fiEtLfcctiz.fey. 
[0031J c<oj:5i^ &simmmmz&x-?z>z 

[00 3 2] wiz % ffi*]£9K&no>mmz&tu£^ msh 

if*^7*fctt8lBfia)||^Ste^S!jt-r-5l=fSL. 35 

ie^»^ji6xsicfcLN-cii^s«$i«fig-ri,sffi*{*i- 
x^ic*jt^r. Mi&zixtz&&m.mzn^'£.iSL&mj$.m 

[0033] an*.. ^tstmmmnmitvtikmm^Hx^ 
ffi*fi£xg£iaiTTt, ^*ti=«fc y»itxgAt«i$nb-rs<fe 

a^CCttt/.fU,, *StgM&j*Xg|*iii|::3£fi®s 
L^KifiB^fiEffl^^fflE-r S Clc J: y ^tftgp=f © 

ja-r^xs-cfe^fcto. m%iz&jn®&mm-rzzkt>< 

[0 O 3 4] 

-efe*^»»3sai ossLtfey, @i(*##^a 
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1 0£Hgaffi1 MzmSiLtzftB*:. £fcS2l*#3l 

[0035] (ss. *&mt'<>7t>mtitztitz¥mt** 

tt\ ¥SMH Oi:Lr*««:^^^^ffll^-:e5^^ 
LTifcy. 2(&3I£S«1 1 <t«lRl^-^® 10 

jS¥BB*m*&*t-cfcy* sgfli 4(D5tiSSBic$feittai 

[0036] SSP 1 4i*^(D-a8S&A<¥*t*gai OIZ 
J&Jfc^ftTl^/^;/ K3 7 (S3 fC^-T) fz^^ttr 

fey. ctifccfcy/o^i 3i*¥3if*3gMi o<tmm*j 

(C«g|£*VCL^o 5l*g£&1 4<t-{* 

[0 0 3 7] ±l5afi£<t3?tt/c^i*SSi o*< 

*fc*»t*sa i oicEssttru^/^>^i 3<o$m 
izKLmzfri^m mz-i*& (au) ) -c^js^ttr 
i*z> 0 mz^ maspi s^sisiiaii. /<>3fi 3a>j& 30 

[00 3 8] «Ut, J:IBa*i:*tL^:#«{*^Sl 0 

ttssa 1 o ^n^gffi 1 1 izm^-t^izit. mzizTT^ 
ti&&5iz^ 3 < t/^>^tta>maai 8 t*<« 

rajf ^<*:5¥S(*gai OtllgSffil 1 ££tiLS$fetf> 

ttffE-r^ctiZcfcy. 3i*m*ssn siziaut 40 

[003 9] CCDKL ±IB<D£?|C/\*>^1 3 l**-<Dfc 
MIcHISM 8«/'C>^tt<t$*iTt^tctt. _hf5 

ffla^ic^ y^tagp i 5i*m«ai s\z»x-t^ 0 

[0040]@3lt /<>^1 3^«$tifc^»SBl 
5A<mSSP1 8lc«ALfcttgg£ffi*LT^LTl^o 

ufcttffi-e. ^tussi siimnsn 8iz^^$o$ofctt so 



BtUiXl^Zo ^<D£olz^ #5ftgH o^UgS 

«i i izn^LtzVimztei^x . 3(D5fe«sprc 

8l:«At^)f:^ 3<tm<ISM 8<t 

[004 1] ctor. 3 0>*££|Z/O*V*Jb< 

i 3<hmagB i 8i:<Dmaw^(ia^fc^T}g^sgt 

[0 0 4 2] &tz. A>^13i:tSSl..8i:(Dia« 

&m&x&mtzfrtzmn&&m^mtts:z>t z tf>^ & 
*<dx^ >y h/<>^3 $m^tzmmm&\zit'<x$i&& 

[0 0 4 3] MIC. *Hj6£WlZ*>lxTfi. /OZfl 3£ 
mm& 1 8 (c&ttfftfzttcA C <t fc J: y SSI^fT^ 

¥«msi oic^>-i;^^-r-5z<h^wjh-r* 
mtitz&vmmizTfztztoiz^ ®L*tmmzmsimzm 

[0 0 4 4] ^l^T. ±ia«|ja<t*n/i:^tt:Sai 0 

sai ooffiit^ii. /<>zfi 3(D^«^fci$a^ 
^/sxs^njfi-r^ctiCcfcy^fiE^tt^o ^jgsffi 

mf&^*lXl^l^m<0/<>yi 3 a (BP*,. 
jgiaMlgtMStlf:/^^13 a IC^ LT*« 

[ o o 4 e i i 3 * ^fig^r^icii. 
^ >^s?f ^fflt^T^^*:ga i o(D^eaic/<>^ 

1 3 aBSt^o C<7)/\>^1 3 a(D^JS^aiiv ft 
IZf&fZZtl&ibtoXlttsX^ ±&Ltz&?j73kOi5Itl&m 
l*Xf&J$.LX&£l* 0 J-!B<DA>3f 1 3 aOM 
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&*>a>Trfcy. &^Xft&fr*m**tlXl*&/<lsZf1& 

[0047] msit. 3i&nmmtfixmznMTt&zt 

3 alC(4*t£5fe«lffl1 5 l*ff£|££;h/Cfc«b'*\ 
<fcoT/^>^1 3 ali^^l>litt«^tt<t^ori>^ 

[oo4 8] sgemffi^xg^T-r^^. ^^r^ 
m$M&j£i.mtfmm£*iz>o £*»»fltxfi-ei* % me 

T\ miC^mtl^) £JJ!I^T/<>:71 3aCDft*8SBfZ 

(A) Ic**-*?!;:, 3 a ir^frr&Sfcaggfllc 

^x(SRit^tta)IHlSP2 0«!:^tt<7>5F®gP2 UJtL 

-easy. ^L^i^^etiz e fcy±Ti&-r^a^^$ 

3 a(Zfo|ltT^Lr/^>^1 3 a<D5fcM»**DE-r*- 
[0 0 4 9] ZCDKL 9f*j*»fi£LT«ttU 
*ot/Wl 3 aa>jfeaBttlZttP3»2 0(D»«(z»J6 

a<D5fcaS£8f::[*¥®g&2 1 iZttftLfc^FfiflM 6«M 
£ft£o C*M=£y« B7IZ3j*S*L*attin 4. 

[0050] ±ELfc*«wiii»i, ttxmkdtt 
ri^fcu^<u>y«ia (si 5#^> fcft^rfr^tt^ 

*t<DT?*y, ^ot^'J >^I8^11 9|Z 
5o MIC. *«SP^fiExaii*lc^fiSS 1 3afr»L 

[005 1] ML ±ELfcft«MIWia-e«fflLfc» 

■Cfcofctf* 08 (B) fciF 51^ 

^1 3 a<D»«fi«|r»J6-r*<k5«»0!)ia»2 0 *T 

ft<D't>?1 3al=ttLflHKJft<^«ffV5«»«f« 

[oo5 2] -tELfc3e«aB»rtxa-ci*. «tse 



[0 0 5 3] H9tt«imS«(Z««HSS«2 5lCB 
G Atttt<D¥«{*S1B3 OA<HS$ttfc«®^^LTC> 
* 0 BGA*a<D*SWt««3 0fZO^TKWr 

£ 0 BGA«»(0¥«(t;Sl3 0lt ^BS-T^i:S«3 

1. §tjt«t»3 3. x tfgftema-e 3 
io 4 (kit. n*&i%3) »iCcfcy*rt*ttTi^4. 

[0 0 5 4] S«3 1tt«*f*#^X -XtK^tvSCDS 
«T?*y. *0>-kiS3 1 a|Z^»f*^^^3 2*jmm- 

tt^o C<DE«3 50)Br3ett«fc**f*^v^3 2fc 

i*. r?^^3e^mi^xm$^mizmm^*ixi^ 0 * 

fc,-atfi3 10)±I3 1alwlt *»i*^^/^3 2St/ 
■7 -f V 3 6 jJL-T 5 «fc 5 lilit JttttflB 3 3 fi<Mt $ 
fiy. C(D»rih«n3 3(z^y¥ff(t:^^^3 2Atf g 7 

>r-v 3 6 Lrsai^ti^st^t sn-ci**. 

20 [0 0 5 5] — -fj % Sffi3 1 COT® 3 1 b IZfcMSSfetf)/* 

y> s«3 1 rc»as*tfciBiftatfxiu— )u m\z 

*SW*^^^3 2f*'7^^3 6. SEIS, x;u— 

[ O O 5 6 ] ±EftJftdftfc¥*f*Sat3 0 l*§t£S« 
2 5fC||^$tt^ 0 H^Sffi2 5f*. S«*f*2 4lC& 
30 »<D/<>^2 6^fi£Lfc«fi£i!:3F*t"Cl>^ 0 d0>/*> 
?2 60)»*tt«** ¥»(*»3 0rcRlt&ftfc*« 

*3 4<D»rttt«t»jC'r*j:d«i*snr^*. * 

fc. /«>^2 6tt»»tLT«xf«Bil*i*Ba*<ffl^6 
?13tWH:i«2 7, ^«SP2 8. &UUPflfi*2 8 
[ 0 O 5 7 ] Sffl 2 7 l*-^(0-iSaJA<Sffi*i* 2 4 

JS^ttXl^y^vK (BS-fr-T) izjs^a?*tr*jy. C 

tt!C y / <> ^ 2 6 ttJOHME 2 5 <t *ft W $ #l 
40 Tl^o ft««2 8ttnit»tt*a>^ofc»tt« 

• LTfcy. SSP27<D$t^S!JfC^fiE$ttfc¥Sffl29 

/^>^2 6<D»Sli. ltrELtc¥«<*^a3 0lZ|Sltt> 
*Vfc«ffiSP3 4a>*fWc»LT«L^»«fcaFtirt^*. 
[ O O 5 8 ] ±E«* t $ jLfcXSattt 2 5 f 

a3o^sig-r^!z(i, '*>zf2Gtnm&3*t&x 

Mr %> J: a ¥*i*ga 30t Sl^Sffi 2 5 t * 

L. «^r¥*{|«B3 0«ftttat«2 5i=i«rt«E < r 

*o c*trc<fcy, masp3 4tt/^>^2 6ic[pirtfflE$ 

50 *t^ 0 copg. ±EOct^lc/^>^2 6l*^a)ft«8SBIz 
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to, ±teifE«iaizj:yjfesiSB2 8 i*masB3 4i=KA 

[00 5 9] C(D<t5IC, ¥i^S3 0$H§Sfi2 

5 tzm^Ltz^mtzts^x. sfe&SB 2 8 *<mnsB 3 4 ic 

KA-TSfe«)> v^V^2 6tm«SP3 4i<DSaW5:S 
^BS^it^-r^CtA^r-^i.., J:ot, /<>:?2 6is£ 

iMim<ige3 4ro*££ic/<^y*ji<±i:-ciw-::<t lt 

/0^2 6<!:mSS»3 4<t(DS®ffiatt+»I^J£< 

&y. /<>^2 6i:mffie83 405maw}S^^5tiiicfr 

[0060] CfUZckU. /<>^2 6tSffigP3 4 t(0 
<b<**Lfc4^#:gS 3 O "CfeoTtSS L-fcfflS£lfffi 

^-sct^-e^*,, *f=. 3imt±eB«£¥«<*gS3 o 
»<offla»t/s!jtxs(DfSi^b^ a -s c t *<t? # a . 

[006 1] MIC. ^fUSfcll-fcl^-Cli. /^26J 
mm SB 3 4 |= ««M lz« A £ i* £ C i: l:: <fc y £fr 5 
mfifct^flTl^-Sfcto. I#2 6. 3 4<©l$j^lC[gLAn 

ib&u:*»tt:^S3 o\zm*f/.-*sfrft>£?&^l 1 $ : m 

[OO 6 2] ffi. H^Sffi2 5IZ/^>^2 6$mf&TZ 
*S6l-OU^TIi, 0 5 7iM0 8 £/Bl>-tI»BJl bfe/^^ 

•s. git*-c. *36iiiiii«i>iigaffi<Dm2iti£0iiic-^ 
xmw-tz. 01 oiiig2iisfifaic^*ii^s«4o^ 

^LTL^„ *IIJ6ClllcSS^S«4 0l'*S«*«:4 
1 l::«3&<D*-;um«4 2£«Jj«Lfc£££#ai:-r-5 

t y . « * tf@ nz* Lfc^b^sa 1 o 

[00 6 3] C<0H^S«4Olzfeflg*tt^^-^mS 
4 2li. S«*<*4 1 ICjg)a$*x/=aSB'4 2 at. CO) 
*LSB4 2 a IC»ja$+LfcSltt«11S?4 2 b fcl'cj: y«fi£ 
3*lTl>«. £fc. #-»n4 2IIWltttlHt. 

Mgi oictftit^^ifc/o^i 3(DB£js&a,fcttt&-r 
tLxit. &tiL&m&m<D—otLx-mzmi*t>tLT 

r 4 2 £ #a IZ t&f&t -5 c t &X- g -5 „ 

[0 0 6 4] 01 11*. m2gUfie9l-«-5HSS«4 0 
IC01 I^Lfc^ttSSl 0 6<H8**ifc«i5^L 
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PROBLEM TO BE SOLVED: To enable stable flip chip bonding, by forming a 
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an electrode part, and mounting a device on a mounting board. 
SOLUTION: When a semiconductor device 10 is mounted on a mounting 
board 11, the semiconductor device 10 and the mounting board 11 are 
positioned in such a manner that bumps 13 face electrodes 18 of bump 
types, and then the semiconductor device 10 is pressed against the 
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dispersion of connection resistance in the electric connection position of 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by to be mounted in said mounting substrate by having the configuration in 
which two or more projection electrodes were arranged by the substrate in which a semiconductor chip or a semiconductor chip 
is carried, forming the acute section in the point of said projection electrode in the semiconductor device mounted in said 
mounting substrate by connecting said projection electrode to the polar zone formed in the mounting substrate, and inserting this 
acute section in said polar zone. 

[Claim 2] It is the semiconductor device characterized by forming said projection electrode with the quality of the material more 
nearly hard than said polar zone in a semiconductor device according to claim 1 . 

[Claim 3] The manufacture approach of the semiconductor device characterized by providing the projection electrode formation 
process which is the manufacture approach of a semiconductor device according to claim 1 or 2, and forms two or more 
projection electrodes in the substrate in which a semiconductor chip or a semiconductor chip is carried, and the acute section 
formation process which forms the acute section by pressing the fixture for acute section formation to the formed projection 
electrode, and making said projection electrode transform. 

[Claim 4] The manufacture approach of the semiconductor device characterized by using that by which the crevice 
corresponding to the configuration of said acute section was formed in the part which presses said projection electrode in the 
manufacture approach of a semiconductor device according to claim 3 as a fixture for acute section formation used with an 
acute section formation process. 

[Claim 5] The mounting substrate characterized by forming in the formation location of said acute section, and a corresponding 
location the hole electrode which said acute section inserts in the mounting substrate with which a semiconductor device 
according to claim 1 or 2 is mounted. 

[Claim 6] It is the mounting substrate characterized by being constituted by the pore by which said hole electrode was formed in 
the substrate body in the mounting substrate according to claim 5, and the annular polar zone formed in this pore. 
[Claim 7] The mounting substrate characterized by mounting said semiconductor device by forming the acute section in the point 
of said projection electrode, and inserting this acute section in said polar zone while forming two or more projection polar zone in 
the location corresponding to the polar zone arranged by said semiconductor device in the mounting substrate with which the 
substrate in which a semiconductor chip or a semiconductor chip is carried is equipped with the semiconductor device of a 
configuration of that two or more polar zone was arranged. 

[Claim 8] It is the mounting substrate [claim 9] characterized by forming said projection electrode with the quality of the material 
more nearly hard than said polar zone in a mounting substrate according to claim 7. The manufacture approach of the mounting 
substrate which carries out [ providing the projection electrode formation process which forms a projection electrode in the 
polar-zone formation location in the semiconductor device of the substrate body which is the manufacture approach of a 
mounting substrate according to claim 7 or 8, and constitutes a mounting substrate, and a corresponding location, and the acute 
section formation process which form the acute section by pressing the fixture for acute section formation to the formed 
projection electrode, and making said projection electrode transform and ] as the description. 

[Claim 10] The manufacture approach of the mounting substrate characterized by using that by which the crevice corresponding 
to the configuration o f said ac ute section was formed in the part which presses said projection electrode in the manufacture 
approach of mounting ****** according to claim 9 as a fixture for acute section formation used with an acute section formation 
process. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device which is applied to a semiconductor device, its 
manufacture approach,. a mounting substrate, and its manufacture approach, especially performs mounting processing using a 
projection electrode, its manufacture approach, a mounting substrate, and its manufacture approach. 
[0002] In recent years, the densification of a semiconductor device, improvement in the speed, and a miniaturization are 
demanded, and many flip chip mounting approaches are used increasingly that it should correspond to this demand. In this flip 
chip mounting approach, it is necessary to form two or more projection electrodes in the predetermined location of a 
semiconductor chip or a semiconductor device. Moreover, it is in the inclination for the number of formation of a projection 
electrode to also increase by densification. A semiconductor chip and a semiconductor device stop furthermore, functioning as a 
faulty connection occurring in at least one of the projection electrodes by which two or more arrangement is carried out. 
[0003] Therefore, in order to perform reliable mounting, it is necessary to connect each projection electrode to a mounting 
substrate certainly. 
[0004] 

[Description of the Prior Art] For example, in the multi chip module (MCM), two or more projection electrodes (henceforth a 
bump) are formed in the whole surface of a bare chip-like semiconductor chip, and mounting this bare chip in a mother board by 
flip chip junction is performed. Moreover, BGA (Ball Grid Allay) The semiconductor device of structure forms two or more bumps 
in the component side of a substrate which carried the semiconductor chip, and mounting this semiconductor device in a 
mounting substrate by flip chip junction is performed. 

[0005] Conventionally, as an approach of forming the above-mentioned projection electrode, plating, vacuum deposition, the 
wire-bonding method, etc. are used, and, generally solder or gold (Au) is used as the quality of the material of a projection 
electrode. By the approach of forming a projection electrode with plating, it leaves a bump formation location to a semiconductor 
chip or a substrate, a resist is arranged, this is immersed in an electric-field plating bath, and a bump is grown up into a bump 
formation location. Moreover, in vacuum deposition, it leaves a bump formation location to a semiconductor chip or a substrate, a 
resist is arranged, vacuum evaporationo equipment is equipped with this, and a bump is grown up into a bump formation location. 
Dra wing 13 (A) shows the bump 2 formed on the semiconductor chip 1 by using plating or vacuum deposition. 
[0006] On the other hand, by the wire— bonding method, after joining a golden wire to a bump formation location using wire- 
bonding equipment, when carrying out the minute amount rise of the capillary, a wire cut is performed, and this forms a stat bump 
in a bump formation location. Drawing 1 3 (B) shows the stat bump 3 formed on the semiconductor chip 1 by using the wire- 
bonding method. 

[0007] Flip chip junction of the semiconductor chip or semiconductor device (henceforth [ a semiconductor chip and a 
semiconductor device are named genericaNy, and ] a semiconductor device) with which the bump was formed as mentioned 
above is carried out at a mother board or a mounting substrate (henceforth [ a mother board and a mounting substrate are 
named generrcally, and ] a mounting substrate). For this reason, as shown in drawing 14 (A), the flat electrode 6 is formed in the 
location in which the bump 5 of the mounting substrate 4 was formed, and the corresponding location, and the semiconductor 
device 7 was considered as the configuration which the mounting substrate 4 is made to join electrically by carrying out flip chip 
junction of the bump 5 at this flat electrode 6. In addition, as for draw ing 14 (B), the semiconductor device 7 shows the condition 
that flip chip junction was carried out at the mounting substrate 4. 

[0008] Moreover, it depends for the flip chip approach at the time of junction on a bump's quality of the material. It considered as 
the configuration which a flat electrode is made to specifically join a bump by heated and pressurizing in the case of solder, and 
is joined to a flat electrode by in the case of a golden stat bump pressurizing after making conductive resin etc. intervene 
between a semiconductor device and a mounting substrate. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, in order for a bump 5 to make the flat electrode 6 formed on the 
mounting substrate 4, and stable connection in flip chip junction, it is indispensable to fixecHze a bump's 5 height. For this 
reason, in the former, leveling processing for fixed-izing that height to a bump 5 is performed. 

[0010] This leveling processing is processing which presses a bumps 5 upper part with the fixture 8 for leveling with which the 
press section was made into the flat side after a bump's 5 formation, and fabricates flat part 5a in a bump's 5 upper part, as 
shown in drawing 15 (A). However, since it was processing of only only fabricating flat part 5a in a bump's 5 upper part, when 
variation is in the volume (magnitude) of bump 5 the very thing, a difference will produce the conventional leveling processing in 
the area of flat part 5a formed of leveling processing. That is, when a bump's 5 volume is large, the area of flat part 5a becomes 
large, and when a bump's 5 volume is conversely small, the area of flat part 5a becomes small. 

[001 1] Therefore, if flip chip junction of the semiconductor device 7 with which the bump 5 who has variation in the area of flat 
part 5a as mentioned above was formed is carried out at the mounting substrate 4, the trouble that variation will arise in the 
connection area of a bump 5 and a flat electrode 6, and a difference will arise in connection resistance (connection impedance) 
will arise. Thus, when a difference arises in connection resistance, in being the accelerated semiconductor device 7, it originates 
in a connection resistance difference, and variation arises in the processing speed of a semiconductor device 7, and a possibility 
that stable processing cannot be performed is in rt 

[0012] This invention is made in view of the above-mentioned point, and it aims at offering the semiconductor device which 
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enabled stable flip chip junction, its manufacture approach, a mounting substrate, and its manufacture approach 
[0013] 

[Means for Solving the Problem] The above-mentioned technical problem is solvable by providing the following means, k has the 
configuration in which two or more projection electrodes were arranged in invention according to claim 1 by the substrate in 
which a semiconductor chip or a semiconductor chip is carried. By connecting said projection electrode to the polar zone formed 
in the mounting substrate, in the semiconductor device mounted in said mounting substrate, the acute section is formed in the 
point of said projection electrode, and it is characterized by being mounted in said mounting substrate by inserting this acute 
section in said polar zone. 

[0014] Moreover, in invention according to claim 2. said projection electrode is characterized by being formed with the quality of 
the material more nearly hard than said polar zone in said semiconductor device according to claim 1. 

[0015] Moreover, it is characterized by providing the projection electrode formation process which is the manufacture approach 
of said semiconductor device according to claim 1 or 2. and forms two or more projection electrodes in the substrate in which a 
semiconductor chip or a semiconductor chip is carried, and the acute section formation process which forms the acute section 
by pressing the fixture for acute section formation to the formed projection electrode, and making said projection electrode 
transform by invention according to claim 3. 

[0016] Moreover, in invention according to claim 4, it is characterized by using that by which the crevice corresponding to the 
configuration of said acute section was formed in the part which presses said projection electrode as a fixture for acute section 
formation used with an acute section formation process in the manufacture approach of said semiconductor device according to 
claim 3. 

[0017] Moreover, in invention according to claim 5, it is characterized by forming in the formation location of said acute section 
and a corresponding location the hole electrode which said acute section inserts in the mounting substrate with which said 
semiconductor device according to claim 1 or 2 is mounted. 

[0018] Moreover, in invention according to claim 6. said hole electrode is characterized by being constituted by the pore formed 
in the substrate body, and the annular polar zone formed in this pore in said mounting substrate according to claim 5 
[0019] Moreover, it sets to the mounting substrate with which the substrate in which a semiconductor chip or a semiconductor 
chip is earned is equipped with the semiconductor device of a configuration of that two or more polar zone was arranged in 
invention according to claim 7. While forming two or more projection polar zone in the location corresponding to the polar zone 
arranged by said semiconductor device, the acute section is formed in the point of said projection electrode, and it is 
characterized by mounting said semiconductor device by inserting this acute section in said polar zone. 

[0020] Moreover, in invention according to claim 8, said projection electrode is characterized by being formed with the quality of 
the material more nearly hard than said polar zone in said mounting substrate according to claim 7. 

[0021] Moreover, the projection electrode formation process which forms a projection electrode in the polar-zone formation 
location in the semiconductor device of the substrate body which is the manufacture approach of said mounting substrate 
according to claim 7 or 8. and constitutes a mounting substrate from invention according to claim 9, and a corresponding 
location. The fixture for acute section formation is pressed to the formed projection electrode, and it is characterized by 
rnnoS n if aCUtC Sectlon formation Process which forms the acute section by making said projection electrode transform 
L0022J Furthermore, in invention according to claim 10, it is characterized by using the thing of a configuration of that the crevice 
corresponding to the configuration of said acute section was formed in the part which presses said projection electrode as a 
fixture for acute section formation used with an acute section formation process in the manufacture approach of said mounting 
* ♦ * * ** according to claim 9. 

[0023] Each above-mentioned means acts as follows. In a mounting condition, the acute section will be in the condition of having 
been pierced in the polar zone currently formed in the mounting substrate, by having considered as the configuration in which a 
semiconductor device is mounted in a mounting substrate by being inserted in the polar zone which forms the acute section in 
the point of the projection electrode by which two or more arrangement was carried out and by which this acute section was 
formed in the mounting substrate at the substrate according to invention according to claim 1. 

[0024] Thus, when the acute section formed in the point of a projection electrode inserts in the polar zone currently formed in 
the mounting substrate, though it could increase and variation has produced an electric connection area of a projection electrode 
and the polar zone in the magnitude of a projection electrode, electrical installation of a projection electrode and the polar zone 
can be performed certainly. 

[0025] Furthermore, since it becomes unnecessary to face performing electrical installation of a projection electrode and the 
polar zone, and to make other conductive members intervene between a semiconductor device and a mounting substrate, 
reduction of components mark and simplification of a production process can be attained. Moreover, according to invention claim 
2 and given in eight since the projection electrode is formed with the quality of the material more nearly hard than the polar 
zone, it can insert in the polar zone certainly the acute section formed in the projection electrode. 

[0026] Moreover, according to invention according to claim 3, it faces manufacturing said semiconductor device according to 
claim 1 or 2. In the acute section formation process which forms two or more projection electrodes in the substrate in which a 
semiconductor chip or a semiconductor chip is carried in a projection electrode formation process, and is carried out 
continuously By pressing the fixture for acute section formation to the formed projection electrode, making a projection 
electrode transform, and forming the acute section, the acute section can be formed easily. 

[0027] | A production process seems namely, for this not to complicate it even if it replaces an acute section formation process 
with the leveling processing currently carried out conventionally, it is performed and forms an acute section formation process. 
Moreover, since an acute section formation process is a process which forms the acute section by pressing [ as opposed to / 
only / a projection electrode ] the fixture for acute section formation, it can form the acute section easily. 

[0028] Moreover, according to invention claim 4 and given in ten. in an acute section formation process, the acute section can be 
formed easily and certainly with the fixture of an easy configuration by having used the fixture for acute section formation with 
which the crevice corresponding to the configuration of the acute section was formed in the part which presses a projection 
electrode. 

[0029] Moreover, when a mounting substrate is equipped with said semiconductor device according to claim 1 or 2 by having 
formed in the formation location of the acute section, and the corresponding location the hole electrode which the acute section 
inserts according to invention claim 5 and given in six, the acute section of a projection electrode is inserted in a hole electrode 
Therefore, since-izing of the connection condition of a projection electrode and a hole electrode can be carried out [ fixed ] and 
connection area is also fixed-ized in connection with this, the stable electrical property can be acquired 
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[0030] Moreover, according to invention according to claim 7. in a mounting condition, the acute section will be in the condition 
.of having been pierced in the polar zone currently formed in the mounting substrate, by having formed the acute section in the 
mounting substrate at the point of the projection electrode by which two or more arrangement was carried out, and having 
considered as the configuration which mounts a semiconductor device in a mounting substrate when this acute section inserts in 
the polar zone. 

[0031] Thus, when the acute section inserts in the polar zone, though it could increase and variation has produced an electric 
connection area of a projection electrode and the polar zone in the magnitude of a projection electrode, electrical installation of a 
projection electrode and the polar zone can be performed certainly. Furthermore, since it becomes unnecessary to face 
performing electrical installation of a projection electrode and the polar zone, and to make other conductive members intervene 
between a semiconductor device and a mounting substrate, reduction of components mark and simplification of a production 
process can be attained. 

[0032] Furthermore, according to invention according to claim 9, face manufacturing said mounting substrate according to claim 7 
or 8, and form two or more projection electrodes in the substrate body which constitutes a mounting substrate in a projection 
electrode formation process, and they are set to the acute section formation process carried out continuously at it By pressing 
the fixture for acute section formation to the formed projection electrode, making a projection electrode transform, and forming 
the acute section, the acute section can be formed easily. 

[0033] A production process seems namely, for this not to complicate it even if it replaces an acute section formation process 
with the leveling processing currently carried out conventionally, it is performed and forms an acute section formation process. 
Moreover, since an acute section formation process is a process which forms the acute section by ** which presses [ as 
opposed to / only / a projection electrode ] the fixture for acute section formation, it can form the acute section easily 
[0034] 

[Embodiment of the Invention] Next the gestalt of operation of this invention is explained with a drawing. Drawing 1 and drawing 
2 show the semiconductor device 10 which is one example of this invention, and the condition before drawing 2 mounts a 
semiconductor device 10 in the mounting substrate 1 1 for the condition that drawing 1 mounted the semiconductor device 10 in 
the mounting substrate 1 1 again is shown. 

[0035] In addition, although this invention is applicable to the both sides of the semiconductor chip with which the bump was 
formed, and a semiconductor device (for example, semiconductor device of BGA structure), in the following explanation, it shall 
name genericaliy this semiconductor chip and semiconductor device, and shall call them a semiconductor device 10. In the 
example shown in drawing 1 and drawing 2 , the example which used the semiconductor chip as a semiconductor device 10 is 
shown, and two or more projection electrodes 1 3 (henceforth a bump) are formed in the mounting substrate 1 1 of the body 1 2 of 
a chip, and the field which counters. High-melting solder is used as an ingredient and this bump 1 3 is characterized by forming 
the acute section 15 in the point of a base 14. 

[0036] The base 14 is joined to the pad 37 (shown in drawing 3 ) with which the end section is formed in the semiconductor 
device 10, and, thereby, the bump 13 is electrically connected with the semiconductor device 10. Moreover, the acute section 15 
is formed in one with the base 14, for example, has the configurations where it sharpened, such as a cone configuration. This 
acute section 15 is formed in the center of the flat part 16 formed in the point of a base 14, and is considered as the 
configuration projected towards the mounting substrate 1 1 . 

[0037] As the mounting substrate 1 1 with which the semiconductor device 10 considered as the above-mentioned configuration 
is mounted on the other hand is shown in drawing 4 in addition to drawing 1 and drawing 2 , two or more polar zone 1 8 is formed 
in the semiconductor device 10 of the substrate body 17, and the field which counters. This polar zone 18 is formed with the soft 
ingredient (for example, gold (Au)) to a bump's 13 ingredient which has the projection electrode-like (shape of bump) 
configuration, and is arranged by the semiconductor device 1 0. Furthermore, the arrangement location of the polar zone 1 8 is 
constituted so that it may correspond with a bump's 1 3 formation location. 

[0038] Then, how to mount the semiconductor device 10 considered as the above-mentioned configuration in the mounting 
substrate 1 1 is explained. In order to mount a semiconductor device 10 in the mounting substrate 1 1, as shown in drawing 2 , a 
semiconductor device 10 and the mounting substrate 11 are positioned, and continuously, a semiconductor device 10 is turned to 
the mounting substrate 1 1 , and is pressed so that a bump 1 3 and the bump-like polar zone 1 8 may counter. As mentioned above, 
since a bump 13 and the polar zone 18 are positioned, a bump 13 is pressed towards the polar zone 18 by turning a 
semiconductor device 10 to the mounting substrate 11, and pressing it 

[0039] Under the present circumstances, as mentioned above, the acute section 15 which sharpened in that point is formed, and 
the bump 13 is formed of the hard quality of the material to the polar zone 18, and further, since the bump 13 is made into the 
shape of a bump, the polar zone 1 8 inserts the acute section 1 5 in the polar zone 1 8 for her by the above-mentioned press 
processing. 

[0040] Drawing 3 expands and shows the condition that the acute section 1 5 formed in the bump 1 3 inserted in the polar zone 
18. As shown in this drawing, after the bump 13 has inserted in the polar zone 18, the acute section 15 is in the condition of 
having been pierced in the polar zone 1 8. Thus, since the acute section 1 5 formed in a bump s 1 3 point inserts a semiconductor 
device 10 in the polar zone 18 currently formed in the mounting substrate 11 in the condition of having. mounted in the mounting 
substrate 1 1 , an electric connection area of a bump 1 3 and the polar zone 1 8 can be increased. That is, since the acute section 
1 5 is made into the configuration where surface areas, such as a cone configuration, are large as described above, the touch area 
of a bump 1 3 and the polar zone 1 8 increases. 

[0041] Therefore, though variation has arisen in a bump s 13 magnitude, the touch area of a bump 13 and the polar zone 18 
becomes large enough, and can perform electrical installation of the polar zone 18 certainly with a bump 13. The processing 
stabilized even rf it was the semiconductor device 1 0 which could prevent by this that variation occurred in connection 
resistance (connection impedance) in the electrical installation location of a bump 13 and the polar zone 18, therefore was 
accelerated is securable. 

[0042] Moreover, it faces performing electrical installation of a bump 13 and the polar zone 18, and since the conductive member 
needed with the mounting structure using the conventional stat bump 3 becomes unnecessary, compared with the mounting 
structure using the conventional stat bump 3, reduction of components mark and simplification of a production process can be 
attained. 

[0043] Furthermore, in this example, since it considers as the configuration which connects by making a bump 1 3 insert in the 
polar zone 1 8 mechanically, heat-treatment needed when connecting a bump to the polar zone conventionally can be made 
unnecessary. Therefore, while being able to attain simplification of mounting processing, it can prevent that a heat damage 
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occurs in a semiconductor device 10. In addition, in order to make more reliable electrical installation of a bump 13 and the polar 
zone 18, it is good as usual also as a configuration which joins a bump 13 and the polar zone 18 under a heating ambient 
atmosphere at the time of mounting. 

[0044] Then, the manufacture approach of the semiconductor device 10 considered as the above-mentioned configuration is 
explained. In addition, since the manufacture approach of the semiconductor device 10 concerning this invention has the 
description in a bump's 13 formation approach, it shall explain only a bump's 13 formation approach in the following explanation. 
[0045] A bump 13 is formed by carrying out a projection electrode formation process and an acute section formation process. A 
projection electrode formation process is a process which forms bump 13a in the condition that the acute section 15 is not 
formed in the predetermined location of a semiconductor device 10 (namely, the former bump of a configuration), and an acute 
section formation process is a process which forms the acute section 15 to bump 13a formed with the projection electrode 
formation process. Hereafter, each configuration is explained. 

[0046] In order to form a bump 13, in a projection electrode formation process, bump 13a is formed in the predetermined location 
of a semiconductor device 10 using plating, vacuum deposition, or the wire-bonding method. Especially the formation approach of 
this bump 1 3a is not limited, and may be formed using any of the above-mentioned all directions method. Moreover, generally 
each formation approach of the above-mentioned bump 13a is learned as the bump formation approach, and can form bump 13a, 
using the bump formation facility therefore used from the former as it is. 

[0047] Drawing 5 shows the semiconductor device 10 with which bump 13a was formed by carrying out a projection electrode 
formation process. Where this projection electrode formation process is completed, the acute section 1 5 is not formed in bump 
13a yet, but, therefore, bump 13a has become spherical or a pillar-shaped configuration ( drawing 5 shows a spherical 
configuration). 

[0048] Termination of a projection electrode formation process carries out an acute section formation process continuously. In 
an acute section formation process, as shown in drawing 6 and drawing 7 , the acute section 1 5 is formed in the point of bump 
1 3a using the fixture 1 9 (only henceforth a fixture) for acute section formation. As shown in drawing 6 and drawing 8 (A), the 
fixture 19 has the crevice 20 of a cone configuration, and the annular flat-surface section 21 in the point which contacts bump 
1 3a, and is considered as the configuration which moves up and down by the elevator style which is not illustrated. In case the 
acute section 15 is formed in bump 13a, as shown to drawing 6 by the elevator style, a fixture 19 descends towards bump 13a, 
and pressurizes the point of bump 1 3a. 

[0049] Under the present circumstances, a fixture 19 functions as a die and, therefore, the acute section 15 corresponding to 
the configuration of a crevice 20 is formed in the point of bump 13a. Moreover, the flat part 16 corresponding to the flat-surface 
section 21 is also formed in the point of bump 1 3a at coincidence. Thereby, the bump 1 3 with the base 1 4 shown in drawing 7 , 
the acute section 15, and a flat part 16 is formed. 

[0050] A production process seems for this not to complicate it, even if it replaces the above-mentioned acute section formation 
process with the leveling processing (refer to drawing 15 ) currently carried out conventionally, it is performed and forms an 
acute section formation process. Moreover, the elevator style which moves a fixture 19 up and down is also used as a device in 
which the fixture 8 for leveling is driven in the conventional leveling processing, and becomes possible [ forming the acute section 
15 only by therefore exchanging the fixture 8 for leveling for a fixture 19 ]. Furthermore, to projection electrode 13a, since an 
acute section formation process is only processing which presses a fixture 1 9, it can only form the acute section 1 5 easily. 
[0051] In addition, although the fixture 19 used with the above-mentioned acute section formation process was the thing of a 
configuration of forming the one acute section 1 5 at a time to two or more bump 1 3a formed in the semiconductor device 1 0 By 
preparing the fixture 22 of a configuration of having formed two or more crevices 20 in the flat-surface section 21 so that it may 
correspond to the formation location of two or more bump 1 3a, and carrying out an acute section formation process using this 
fixture 22, as shown in drawing 8 (B) It becomes possible to form the acute section 1 5 efficiently to two or more bump 1 3a. 
[0052] Moreover, the effectiveness of the leveling processing currently carried out conventionally can be maintained as it is, and 
the height of the flat part 16 formed in coincidence at the time of formation of the acute section 15 consists of above-mentioned 
acute section formation processes so that it may become uniform. Then, the 1st example of the mounting substrate concerning 
this invention is explained. 

[0053] Drawing 9 shows the condition that the semiconductor device 30 of BGA structure was mounted in the mounting 
substrate 25 concerning the 1st example. First, the semiconductor device 30 of BGA structure is explained. If the profile of the 
semiconductor device 30 of BGA structure is carried out, it is constituted by two or more bumps 34 (henceforth the polar zone) 
who are a substrate 31, closure resin 33, and a projection electrode. 

[0054] It is a substrate made from glass epoxy, and while carrying a semiconductor chip 32 in the top-face 31a, as for the 
substrate 31, the wiring 35 which has a predetermined pattern is formed. The predetermined location and semiconductor chip 32 
of this wiring 35 are electrically connected using the wire 36. Moreover, closure resin 33 is formed in top-face 31a of a substrate 
31 so that a semiconductor chip 32 and a wire 36 may be closed, and it considers as the configuration from which a 
semiconductor chip 32 and a wire 36 are protected by this closure resin 33 to the exterior. 

[0055] On the other hand, two or more bump polar zone 34 is arranged in inferior-surrace-of-tongue 31b of a substrate 31. This 
polar zone 34 functions as an external connection terminal of a semiconductor device 30, and is connected to wiring 35 by wiring 
and the through hole (not shown [ both ]) which were formed in the substrate 31. Therefore, the semiconductor chip 32 is 
considered as a wire 36, wiring, and the configuration electrically connected to the polar zone 34 through the through hole. 
[0056] The semiconductor device 30 by which the configuration was carried out [ above-mentioned ] is mounted in the mounting 
substrate 25. The mounting substrate 25 is considered as the configuration which formed two or more bumps 26 in the substrate 
body 24. This bump s 26 formation location is constituted so that it may correspond with the formation location of the polar zone 
34 established in the semiconductor device 30. Moreover, as an ingredient high-melting solder is used and the bump 26 is 
considered as the configuration which formed a base 27, the acute section 28, and a flat part 28 in one like the bump 13 arranged 
in the above mentioned semiconductor device 10 side. 

[0057] The base 27 is joined to the pad (not shown) with which the end section is formed in the substrate body 24, and, thereby, 
the bump 26 is electrically connected with the mounting substrate 25. Moreover, the acute- section 28 has the configurations 
where it sharpened, such as a cone configuration, and it is formed so that it may project towards the upper part in the center of 
the flat part 29 formed in the point of a base 27. In addition, let a bumps 26 quality of the material be a hard ingredient to the 
quality of the material of the polar zone 34 prepared in the above mentioned semiconductor device 30. 
[0058] In order to mount a semiconductor device 30 in the mounting substrate 25 considered as the above-mentioned 
configuration, a semiconductor device 30 and the mounting substrate 25 are positioned, and continuously, a semiconductor 
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device 30 is turned to the mounting substrate 25, and is pressed so that a bump 26 and the polar zone 34 may counter. Thereby, 
the polar zone 34 is pressed, towards a bump 26. Under the present circumstances, as mentioned above, the acute section 28 
which sharpened in that point is formed, and since the bump 26 is formed of the hard quality of the material to the polar zone 34, 
a bump 26 inserts the acute section 28 in the polar zone 34 by the above-mentioned press processing. 
[0059] Thus, since the acute section 28 inserts a semiconductor device 30 in the polar zone 34 in the condition of having 
mounted in the mounting substrate 25, an electric connection area of a bump 26 and the polar zone 34 can be increased. 
Therefore, though variation has arisen in the magnitude of a bump 26 or the polar zone 34, the touch area of a bump 26 and the 
polar zone 34 becomes large enough, and can perform electrical installation of the polar zone 34 certainly with a bump 26. 
[0060] The processing stabilized even if it was the semiconductor device 30 which could prevent by this that variation occurred 
in connection resistance (connection impedance) in the electrical installation location of a bump 26 and the polar zone 34, 
therefore was accelerated is securable. Moreover, it is not necessary to make a conductive member able to intervene between a 
semiconductor device 30 and the mounting substrate 25, and reduction of components mark and simplification of a production 
process can be attained. 

[0061] Furthermore, in this example, since it considers as the configuration which connects by making a bump 26 insert in the 
polar zone 34 mechanically, on the occasion of both 26 and 34 connection, heat-treatment can be made unnecessary, and it can 
prevent that a heat damage therefore occurs in simplification and semiconductor device 30 of mounting processing. 
[0062] In addition, since it is the same as that of the formation approach of the bump 1 3 who explained how to form a bump 26 in 
the mounting substrate 25 using drawing 5 thru/or drawing 8 , the explanation is omitted. Then, the 2nd example of the mounting 
substrate concerning this invention is explained. Drawing 10 shows the mounting substrate 40 concerning the 2nd example. The 
mounting substrate 40 concerning this example is characterized by forming two or more hole electrodes 42 in the substrate body 
41, and the semiconductor device 10 shown in drawin g 1 is mounted. 

[0063] The hole electrode 42 formed in this mounting substrate 40 is constituted by pore 42a formed in the substrate body 41. 
and annular polar-zone 42b formed in this pore 42a. Moreover, the formation location of the hole electrode 42 is set up so that it 
may correspond with a bump's 13 formation location established in the semiconductor device 10. As the formation approach of 
this hole electrode 42, the through hole formation technique generally used as one of the substrate formation techniques can be 
used, and, therefore, the hole electrode 42 can be formed easily. 

[0064] Drawing 1 1 shows the condition that the semiconductor device 10 shown in the mounting substrate 40 concerning the 2nd 
example at drawing 1 was mounted. As shown in this drawing, the bump 1 3 formed in the semiconductor device 1 0 in the 
mounting condition connects with the hole electrode 42 formed in the mounting substrate 40 electrically. The acute section 1 5 
formed in the bump 13 in the mounting condition is inserted in pore 42a of the hole electrode 42, and, specifically, the flat part 16 
formed in the bump 13 contacts the upper part of annular polar-zone 42b of the hole electrode 42. 

[0065] As mentioned above, since-izing of the connection condition of a bump 13 and the hole electrode 42 can be carried out 
[ fixed ] and connection area is also fixed-ized in connection with this when a bump's 13 flat part 16 and annular polar-zone 42b 
which could perform [ both ] uniquely positioning wfth a bump 1 3 and the hole electrode 42, and were made into the flat side 
when the acute section 1 5 inserted in pore 42a contact, the stable electrical property can be acquired. 

[0066] Drawing 1 2 shows the configuration which formed the backing material 43 from the background of the hole electrode 42, in 
order to strengthen the connection structure in drawing 11 more. This backing material 43 consists of solder, and is considered 
as the configuration filled up with and arranged in pore 42a from the background of the hole electrode 42. 

[0067] By considering as this configuration, an electric connection area of the acute section 15 and the hole electrode 42 can be 
increased further, and, therefore, electrical installation of a bump 13 and the hole electrode 42 can be performed more certainly. 
Moreover, since the mechanical-connections reinforcement of a bump 13 and the hole electrode 42 also improves in connection 
with this, the dependability of mounting can be raised more. 
[0068] 

[Effect of the Invention] According to this invention, the following various effectiveness is realizable like According to 

invention claim 1 and given in seven, when the acute section formed in the point of a projection electrode in the mounting 
condition inserts in the polar zone currently formed in the mounting substrate, though it could increase and variation has 
produced an electric connection area of a projection electrode and the polar zone in the magnitude of a projection electrode, 
electrical installation of a projection electrode and the polar zone can be performed certainly. Moreover, since it becomes 
unnecessary to face performing electrical installation of a projection electrode and the polar zone, and to make other conductive 
members intervene between a semiconductor device and a mounting substrate, reduction of components mark and simplification 
of a production process can be attained. 

[0069] Moreover, according to invention claim 2 and given in eight, since the projection electrode is formed with the quality of 
the material more nearly hard than the polar zone, it can insert in the polar zone certainly the acute section formed in the 
projection electrode. Moreover, since according to invention claim 3 and given in nine press the fixture for acute section 
formation to a projection electrode in an acute section formation process, a projection electrode is made to transform and the 
acute section is formed, the acute section can be formed easily. 

[0070] Moreover, according to invention claim 4 and given in ten, the acute section can be formed easily and certainly with the 
fixture of an easy configuration by having used the fixture for acute section formation with which the crevice corresponding to 
the configuration of the acute section was formed in the part which presses a projection electrode in an acute section formation 
process. 

[0071] Furthermore, since according to invention claim 5 and given in six-izing of the connection condition of a projection 
electrode and a hole electrode can be carried out [ fixed ] and connection area is also fixed-ized in connection with this, the 
stable electrical property can be acquired. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] the semiconductor device which is one example of this invention — a mounting substrate — mounting — ** — it is 
drawing showing a condition. 

[Drawing 2] It is drawing showing the condition before the semiconductor device which is one example of this invention is 
mounted in a mounting substrate. 

[ Drawing 3] It is drawing expanding and showing the connection part of a bump and the polar zone. 

[Drawing 4] It is drawing showing the mounting substrate with which the semiconductor device which is one example of this 
invention is mounted. 

[Drawing 5] It is drawing for explaining the manufacture approach of the semiconductor device which is one example of this 
invention (projection electrode formation process). 

[Drawing 6] It is drawing for explaining the manufacture approach of the semiconductor device which is one example of this 
invention (acute section formation process). 

[Drawing 7] It is drawing expanding and showing the acute section formed by the acute section formation process. 

[Drawing 8] It is drawing for explaining the fixture for acute section formation used with an acute section formation process. 

G?raMng_SQ It is drawing for explaining the tst example of the mounting substrate concerning this invention. 

[Drawin g 10] It is drawing for explaining the 2nd example of the mounting substrate concerning this invention. 

[Drawing 11] It is drawing expanding and showing the condition that the bump joined in the mounting substrate concerning the 

2nd example. 

[Drawing 12] In the junction condition shown in drawing 1 1 , it is drawing showing the configuration which backed solder. 
[Drawing 13] It is drawing for explaining the bump prepared in the conventional semiconductor device. 
[Drawing 14] It is drawing for explaining the mounting approach of the conventional semiconductor device. 
[Drawing 15] It is drawing for explaining the manufacture approach of the conventional semiconductor device. 
[Description of Notations] 
10 30 Semiconductor device 
1 1 . 25, 40 Mounting substrate 
13, 13a, 26 Bump 

14 27 Base 

1 5 28 Acute section 

16 29 Flat part 

18 34 Polar zone 

1 9 22 Fixture (fixture for acute section formation) 

20 Crevice 

21 Flat-Surface Section 

31 Substrate 

32 Semiconductor Chip 

42 Hole Electrode 

43 Backing Material 
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